Employing the Japan-U.S. international survey, this study analyzed the cause of rising perception of the widening income gap in Japan. Between these two countries, their distinct value judgments on the substance of gap influence their recognition. Japanese have negative perception of the income gap caused by talent, academic background or luck; it seems relatively weak in the U.S. A large portion of Japanese also think one's income is recently decided by talent, academic background or luck though it should not be. Such disagreement between the desirable and recognized determinants of income is thought to raise their perception of the gap.
Introduction
survey. Parallel to the increase in such public concern, the income gap in Japan has actually continued to rise since the end of the 1970's, as shown in Figure 1 .
Why has the income gap in Japan continued to expand? Discussing the issue thoroughly, Ohtake (2005) states that a large part of the continuing income gap expansion can be explained by the ageing of population. The gap within each age group, except recent twenties, has remained unchanged in Japan. Income inequality, on the whole, has nevertheless been widened by the ageing of the Japanese population.
The income gap has been greater within the older group in Japan. Such a lifelong gap starts widening around the age of forty, when the speed of promotion begins to differ among employees. Japanese ageing has thus enlarged the groups of larger income gap and increased inequality. On the one hand, the income gap among the younger generation rose from the end of the 1990's through the beginning of the 2000's. This recent trend was caused by the rapid increase of freelancers and the unemployed in their seriously bleak employment situation. Another characteristic observed since the late 1990's is the decrease in wages earned by the low-wage group of male workers.
As explained above, the widening gap in the flow of income can be explained by the population's ageing. The gap in lifetime income could, however, have widened even if the within-group gap had hardly changed. Less frequent movements across income classes would result in a wider gap in lifetime income, even if the gap were unchanged within each age group. The widening of the gap between assets would also yield the same effect. In fact, the gap in consumption, which is a proxy of lifetime income inequality, tends to widen among the age groups under fifties (Ohtake, 2005) .
Although the Japanese long-term trend of the income gap stems from the ageing of the population, the upward tendency of the income gap has never been a unique observation in Japan. As is well known, the U.S. income gap has also shown its tendency to expand (Figure 1 ). In fact, the cause of such expansion has been one of the big issues among economists since the 1980's 1 . Among the studies in the United
States, many of them have addressed the skill-biased technical change (SBTC) and the globalization of economy as the potential causes of the widening income gap. These studies concluded the following two reasons are responsible for the expansion of the income gap in the 1980's. First, the technological progress had been biased in favor of the labor demand for highly educated or high-skilled workers. Second, the 1 For instance, see Katz and Autor (1999) .
globalization of economy had decreased the labor demand for lower-educated workers in developed countries.
The U.S. upward trend after the 1990's is, by comparison, recently characterized by the rapid income growth of high-income earners and highly educated workers and by the within-group income dispersion among the highly educated group 2 .
According to Piketty and Saez (2006) , the income share of the top 0.1% in the U.S. Piketty and Saez (2006) and Autor et al. (2006) furthermore provide the following reasons for the recent increase in income inequality in the U.S. First, the routine tasks of white-collar workers have been replaced by computers; consequently, jobs have been polarized into manual tasks and high-skilled work beyond the reach of computerization. Second, the economic globalization initiated the unskilled labor-intensive exports of the developing countries to the developed ones, while computerization has allowed a part of white-collar jobs to be transferred from developed countries to developing ones. Third, because of such technological progress, the required skills of executives have become more general, industry-wide rather than firm-specific; therefore, the enlarged labor market of executives has produced a group of superstars, similar to the ones of singers and professional athletes, among these business elite.
The widening income gap in the U.S. has never been a political issue, although the gap has shown rapid expansion. The Japanese income gap is, by contrast, now the subject of political debate, whereas the income-gap expansion, excluding the part driven by ageing of the population, is small-scale 4 . Why do attitudes differ between Japan and the U.S.?
Employing the Japan-U.S. comparative survey data of Osaka University 21st
Century Center of Excellence Program (February 2006) , this research will examine the issue of income inequality as follows. First, this article will describe the difference in the recognition of the income gap and the different attitudes toward redistributive policies between Japan and the United States. Second, it will examine whether risk aversion parameter and altruism, supposed to be critical from an economic viewpoint, can actually explain attitudes toward the income gap. Third, it will clarify how the values in determinants of the income gap differ between the two countries. Forth, it will also examine whether those beliefs relate to the recognition of a widening gap in income. for all 12,338 individuals in either sample or both. All the questions were the same as those in each OPSJ survey.
The Japan-U.S. difference in the recognition of the income gap
In each country, the survey inquires about the respondents' thought on changes in the following domestic gaps for the last and the next five years: (1) the gap between income or earnings, (2) the one between assets such as savings, stocks, land and housing, (3) the income gap due to differences between families which one grew up in, and (4) the gap between spending standards (Question 44 and Question 45). The questionnaire also asks about whether he or she considers the current expansion of the income gap as problematic (Question 46) and about the enforcement of redistributive policies (Question 47).
Using the responses to these questions, the Japan-U.S. difference in the recognition of the income gap and in their attitudes toward to it will be examined. Figure 2 shows the percentage of those who recognize or expect the expansion of gaps between income or earnings, assets, and spending in the last or next five years. In the U.S., the figures are between 50 and 60 percent for the three kinds of gaps. The gaps of income and assets in Japan are, in contrast, recognized by 68 and 60 percent of the respondents respectively. It is also characteristic of the Japanese responses that the percentage is larger for those expecting the future expansion of gaps than for the people having recognition of such expansion in the last five years.
The proportion of those who agree with the enforcement of income redistribution from the rich to the poor (using the taxation system and social security policy) are 51.7% and 45.3% in Japan and the U.S. respectively. The Japanese percentage is significantly greater than its U.S. counterpart ( Figure 3 ). The larger percentage of the support for redistribution in Japan cannot be attributed to the Japanese higher portion of those considering the widening income gap as problematic.
In both Japan and the U.S., approximately 73 percent of respondents view the gaps as problems, yielding no significant difference between the percentages statistically.
Thus, the different thoughts on the necessity of enforcing redistribution between the two states cannot be caused by the difference in their values viewing the income-gap expansion, but by their contrasting recognition of the enlarging income gaps.
Thoughts on the income gap by income groups
For higher income groups, a larger share of people recognizes and expects the expansion of the income gap (Figure 4 , 5). The positions of income groups arranged in order of the income-gap recognition are, interestingly, different to the one in order of the share of individuals viewing the gap as problematic. In both Japan and the U.S., the portion of people considering the income-gap expansion as unproblematic is greater for higher income groups. In addition, the share of those who support the enforcement of redistribution policy is higher for lower income groups.
Thoughts on the income gap by age groups
Observing the recognition of the income gap by each age group of Japan, the rate of recognition among the forties and fifties is higher than the others' (Figure 6 ).
In addition, the age groups from forties to sixties bear the larger shares of those viewing the gap as problematic. In contrast, the portion of individuals viewing the income gap as problematic is the lowest in the group in their 20s than others, while the within-group gap in income and earnings among the twenties has been observed widening in actual data. The support for redistributive policies is relatively high for the groups aged fifty or over in Japan.
In the United States, the rate of income-gap recognition is comparatively high in the age groups in their 20s and 50s, while the share of those expecting the gap to widen is higher in the age groups less than 60 ( Figure 7 ). On the other hand, the share of people viewing the income gap as problematic is larger in the groups aged fifty or older. The U.S. share of those supporting the enforcement of redistributive policies is high among the age groups in their 20s.
Thoughts on the income gap by genders
Comparing the share of those recognizing the widening income gap and that of those expecting a future expansion of the gap, men bear larger percentages for those two points than women in Japan and the U.S (Figure 8, 9 ). On the one hand, the portion of females viewing the income gap as problematic is higher than males. On the other hand, the share of males supporting the enforcement of income redistribution is larger than females in Japan, probably because a smaller percentage of women recognize the widening income gap than men. 
Determinants of support for redistribution
The economic determinants of support for redistributive policies will be briefly laid out 5 . Within a static framework, a lower-income class, supposed to benefit more, is expected to agree with the redistribution, whereas a higher-income class, incurring a heavier burden, is predicted to oppose such policies. The preceding studies have actually proved the negative correlation between income level and the support for redistribution. the lowest percentage of rainfall in a weather forecast which makes respondents take umbrellas with them when going out. Using the alternative variable, they found that people became more likely to support redistributive policies, as they were more risk averse. In addition, high-income earners, incurring net loss from such policies, are also thought to support redistribution when they are sufficiently altruistic.
Indices of risk aversion and altruism

(Risk aversion)
This article employs two distinct indices of risk aversion. Each of them is based on the responses to a different question. One of the indices equals one minus the lowest percentage of rainfall that makes the respondent take an umbrella with him when going out, as used in Ohtake and Tomioka (2004) . Specifically, the responses are obtained from Question 18, asking, "When you usually go out, how high does the probability of rain have to be before you take an umbrella?" 6 The other is the estimate of constant relative risk aversion (CRRA) parameter, derived from the responses to a set of hypothetical questions asking about respondents' preferable ways of receiving monthly income. See Appendix 2 for the estimation method.
(Altruism)
A dummy variable serves as the index of altruism. The variable is based on the responses to Question 27 and 28, asking about the respondents' will to donate to a charity giving financial help to the poor. That variable takes one if respondents showed their will to donate non-zero amounts of their family income in either of the following two hypothetical cases: (1) the donation would be handed to the poor directly, or (2) the charity would give twice the amount of their donation to the beneficiaries 7 .
Estimation results
The four probit models, each adopting (1) Recognition of gap expansion, (2)
Expectation of gap expansion, (3) Viewing the gap as problematic, and (4) Support for
6 Ohtake and Tomioka (2004), by contrast, used the question asking, "When you usually go out, how high does the probability of rain in a weather forecast have to be before you take an umbrella?" Any index derived from that question cannot distinguish the bias caused by respondents' optimistic or pessimistic expectation of rain, or the effect of subjective evaluation of the forecasted probability, and the attitudes toward the objective probability of rain, classically regarded as risk aversion. The question used in this analysis, on the other hand, can separate the influence of such optimistic or pessimistic expectation from the risk preference. (Estimation results for Japan)
The results from Japanese data are examined as follows ( Figure 10 ). While the various individual attributes are controlled, the greater portion of the 40s and 50s has the recognition and the expectation of a widening gap between income or earnings than that of 20s. Concerning whether they view its expansion as problematic or not, however, no significant difference in opinion was found among all the age groups.
The support for redistribution is greater in older age groups. The graduates (and those who have a postgraduate diploma) are more likely to recognize and expect the expansion of the income gap and are inclined to agree with redistributive policies. 8 The correlation coefficient of the CRRA parameter and the index based on the probability of rain is 0.028 for the Japanese sample; the counterpart of the U.S. equals -0.02. Neither is statistically significant. If there is any difference in the estimation results by the choice of risk preference parameter, it will be noted hereafter. The correlation between the risk aversion measured by the probability of precipitation and the altruism index is, in contrast, significantly positive for Japan and the U.S.
High-income earners tend to recognize the gap expansion and are less likely to view it as problematic than low-income individuals. The high-income groups are also less likely to agree with the enforcement of redistribution. Comparing the results by gender, it can be found that men are more likely to recognize the expansion of the income gap and support the enforcement of redistribution than women. Although women are more apt to view the gap as problematic, they are less likely to recognize its expansion than men. These tendencies can be interpreted as the reason why females are less inclined to support the enforcement of redistribution than males. In addition, those who expect the unemployment of their family members or themselves tend to recognize the gap's expansion, view it as problematic and agree with redistribution. Moreover, the risk aversion parameter, measured by the lowest percentage of rainfall that makes one take an umbrella, shows no significant effect in all the estimation models statistically. Though the results are omitted, the increase in the CRRA coefficient decreases the recognition of income-gap expansion. The CRRA estimates, however, show no significant effects on the value judgment on its expansion and the support for redistributive policies. Furthermore, the altruistic respondents are more likely to regard the expansion as a problem and to agree with the enforcement of redistribution.
Among the above results, the effect of risk aversion parameter differs from the counterpart in Tomioka and Ohtake (2005) and Ohtake and Tomioka (2004) . That parameter has shown its positive effects on the recognition of the gap expansion, viewing the gap as problematic and the support for redistributive policies. As noted in footnote 6, the risk aversion index employed in these previous studies could have also absorbed the pessimistic expectation of the future. This study's index, by contrast, separated such pessimism from the risk preference itself. The pessimistic Japanese, rather than risk-averse ones, should thus be more likely to recognize the expansion of the gap between income or earnings and agree with the enforcement of redistributive policies.
(Estimation results for the U.S.)
Referring to Figure 11 , the estimation results from the U.S. sample are next examined and compared to their Japanese counterparts. Compared to the results for Japan, a distinction can be found in the non-existence of a large difference by age with regard to the recognition of income-gap expansion and the value judgment on it in the U.S. In addition, the probability of agreeing with the enforcement of redistribution is significantly lower in the age group of the seventies and over.
Moreover, the highly educated group is more likely to recognize the expansion of the income gap. It is consistent with the recent U.S. income-gap trend characterized with the more rapid expansion of within-group wage inequality for the highly educated group than for the others (Lemieux, 2006) . On the one hand, whether they recognize the expansion of the gap between income or earnings does not significantly differ by income groups. On the other hand, the portion of people viewing the income gap as problematic or supporting redistribution is lower for higher income groups. Similar to the Japanese case, those who expect the unemployment of their family members or themselves are more likely to recognize the expansion of the gap and view it as problematic. Furthermore, those who experienced an increase in their consumption expenditure are inclined to expect the future expansion of the gap, regard the gap as a problem and agree with redistributive policies. If the increase in consumption reflected the future income growth, the above result would disagree with the POUM hypothesis. That result would rather show the effect of an unexpected shock to increase consumption while the income remained constant. Unlike the result for the Japanese, more risk averse people in the U.S. are likely to support the enforcement of redistribution. Besides, the altruistic U.S. citizens are significantly more apt to recognize the gap, view it as problematic and agree with the enforcement of redistributive policies.
The estimation results for these two countries can be summarized as follows.
First, the highly educated group and those having the expectation of unemployment tend to recognize the expansion of the income gap. In addition, altruistic people and low-income earners are likely to support redistributive policies. These findings are obtained in both Japan and the U.S. Second, the middle-aged Japanese are more likely to recognize the expansion of the gap, while redistributive policies get greater support from older groups. In the U.S., by contrast, there is no significant difference in the recognition of the gap by age groups while the elderly tend to avoid supporting the enforcement of redistribution.
A characteristic finding in both Japan and the U.S. suggests that the highly educated or high-income group, showing greater recognition of the expansion of the income gap, neither view that expansion as problematic nor expect the enforcement of redistributive policies. Moreover, the group of people regarding the expansion as a problem does not necessarily agree with the enforcement of redistribution, because a part of them failed to recognize the widening gap itself. This is exemplified by the tendency observed in Japanese women. They are less likely to support redistribution than Japanese men are, whereas a greater portion of them considers the expansion of the gap as a problem than the males. The Japan-U.S. difference in their support for redistributive policies can be also attributed to the contrasting levels of recognizing their own expanded gaps in these countries.
Recognition of Income Determination
The preceding section found that the Japan-U.S. difference in recognizing the expansion of income gap affected their attitudes toward the redistributive policies.
This section will examine the possibility that their values in desirable determinants of the income gap affect their recognition. Based on the responses to the question asking about how people's incomes are decided (Question 42), Figure 12 shows the share of respondents who think income is decided by a particular factor. For both Japan and the U.S., the proportion of those who think one's choice or effort decides his or her income is higher than the counterparts of any other factors: 68% in Japan and 84% in the U.S. The share of people having the opinion that one's luck on occasions decides his or her income barely differs between Japan and the U.S.
These two countries, however, show clear contrasts when we make a comparison of the proportions of those who think inborn talent or academic background decides their income. One's academic background is thought to be a determinant of income by 77% of the U.S. residents; on the other hand, the proportion equals only 43% for Japanese. Similarly, those who think "one's inborn talent decides income" amounts to 60% in the U.S.; in contrast, only 29% of Japanese agree with the idea. The three most major determinants of income are, in descending order, (1) choice or effort, (2) academic background, and (3) inborn talent for the U.S.; in contrast, the counterparts for Japan are (1) choice or effort, (2) luck on occasions and (3) academic background.
When thoughts on income gap are compared between Japan and the U.S.,
values in "what should decide one's income" show greater international differences.
Among the determinants in Figure 13 , "choice and effort" collects the largest support in both Japan and the U.S. However, the proportion of those who think that academic background or inborn talent should decide income exceeds 50% in the U.S., whereas each corresponding share in Japan ranges from 10 to 15 percent only. Japanese thus have negative perception of other factors than choice or effort as determinants of income. The residents in the U.S., on the other hand, tend to tolerate the income gap caused by the difference in one's inborn talent or academic background.
Is there any age difference in their value judgments on income determination?
On each age group, Table 1 shows the proportion of those who support the factors in the first row as desirable determinants of income. Except for the people in their 70s or over, no large difference in their value judgments on those determinants can be found among the U.S. age groups. The Japanese, by contrast, show large age differences in their values. Especially, the proportion of those who think luck on occasions should decide one's income is greater in the age groups under 40 than the others. In addition, the people who regard inborn talent as a desirable determinant of income occupy a greater share in younger age groups in Japan. Moreover, the larger proportions of those recognizing the income-gap expansion, observed in the age groups from the 40s to 60s, reflect their greater tendency to dislike the income being decided by luck on occasions 9 .
The disagreement between values in what should decide people's income and the recognition of how one's income is decided may form their impression of the widening gap. Such a possibility will be now examined. The recognition of an expanded gap between income or earnings is, in Japan, more frequently observed among those having disagreements between the desirable and recognized determinants of income gap than the others. The disagreements are classified as follows (Table 2) ;
(1) one's income is decided by inborn talent, though it should not be, (2) one's income is decided by their academic background, although it should not be, (3) one's income is decided by luck on occasions, whereas it should not be, and (4) should not be, however, bears only a small difference between Japan and the U.S.
The Japan-U.S. difference in recognizing equal opportunities
The analysis above found a large Japan-U.S. difference in value judgment on the effect of inborn talent and academic background on income. Contrary to expectation, however, the residents in Japan and the U.S. have similar values in other social and economic factors concerning the income gap, as shown in Table 3 . In both countries, for instance, approximately 20% of them agree with the opinion that society should have a wide enough income gap for encouraging one's willingness to work.
Those percentages are relatively low in the table. Similarly, no large Japan-U.S.
difference is observed concerning the proportion of those who agree with the following ideas: (1) equal opportunity of becoming rich should be given by society;
(2) there should be a society where everyone can gain enough income for a minimum standard of living if he or she works diligently; (3) our society should give enough help to people who are so poor and have difficulties in living. Comparing the proportions between the two countries, Japan has higher percentages of agreement with the first two opinions above. The percentage for the third idea is, in contrast, greater in the U.S. than Japan.
Recognition of the income gap at present, on the other hand, shows a large difference between Japan and the U.S. (Table 3 ). The most evident contrast is observed in the proportion of those supporting the opinion that equal opportunity of becoming rich is given by society even though one is poor at present. The percentage amounts to 15% in Japan, whereas the figure equals 43% in the U.S. A large majority of Japanese, in other words, believe that opportunities are not equal. Comparing among the age groups, the share of those supporting the idea of equal opportunities is higher for the groups of 50-plus than the younger in both Japan and the U.S. (Table 4) .
A large Japan-U.S. gap can be also found in the percentage of those agreeing with the opinion that their society is giving enough help to people who are so poor and have difficulties in living. That percentage equals 13% in Japan; the figure is 38% in the U.S.
Concluding remarks
Employing the data based on identical survey questions in Japan and the U.S., this study empirically analyzed the cause of rising perception of the widening income gap in Japan. The statistical indices show that the income gap has been greater in the U.S. than in Japan. A greater percentage of Japanese, however, recognizes or expects the widening income gap, compared to U.S. citizens. Between these countries, there is, nevertheless, no large difference in the proportion of those who regard their expanded gap as problematic or support the enforcement of redistributive policies. The difference in their recognition and expectation is attributed to their distinct value judgments on the substance of the income gap. The Japanese, in particular, have a strongly negative perception of the expansion of the income gap caused by talent, academic background or luck, whereas such perception seems relatively weak in the U.S. A large portion of Japanese recognizes that one's income is recently decided by his or her inborn talent, academic background or luck on occasions although they generally dislike their income being decided by any factors other than choice or effort.
Such disagreement between the desirable and recognized determinants of income is thought to have raised the Japanese perception of the gap during recent years. Besides, the percentage of those who believe equal opportunities for becoming rich is very low in Japan.
The expansion of the income gap tends to be recognized by highly educated people or high-income earners in both Japan and the U.S. However, these groups of people are neither likely to view the income gap as problematic nor inclined to agree with the enforcement of redistributive policies. That is, the people recognizing the expansion of the income gap do not necessarily support redistribution. Altruistic people, in addition, tend to have negative perception of the increase in the income gap and support redistributive policies. Altruistic U.S. residents are also apt to recognize the income gap expansion.
An evident difference is observed in the effect of age. In Japan, people of middle age, in their forties or fifties, are likely to recognize the widening gap, while support for redistributive policies is stronger for higher age categories. In contrast, the portion of people recognizing the expansion of the gap does not differ by age in the U.S; besides, those aged seventy or over are more likely to oppose the enforcement of redistributive policies.
Summarizing the possible causes of the rising perception of the gap in Japan, the greater portion of Japanese recognize that their income has become more likely to be decided by luck on occasions, academic career or inborn talent, although they consider such change as undesirable at the same time. In addition, recognition of the expanding income gap is largely affected by their countries or ages, for the differences in those attributes cause a large distinction of their values in what should decide one's income.
Altogether, people are thought to recognize the gap between their incomes as they have begun to be decided by morally undesirable factors. In other words, they seem unlikely to react just to the rising index of income inequality including its Gini index or variance. From the latter half of the 1990's, the traditional seniority-oriented wage system in Japan has begun to adopt a performance-based salary, decided by not only their effort but also their luck or talent. The traditional system, in contrast, used to be mainly based on the evaluation of the length of an employee's overtime work and his or her effort. The recent change in income determination, becoming estranged from their traditional values, is thus thought to cause the increased perception of the widening income gap among the Japanese.
The perceived level of the income gap in Japan should be higher than the level indicated by the statistical data, for the Japanese think that the gap has been widened by unacceptable causes including one's talent, luck, and academic background, rather than the desirable ones like choice or effort. In addition, the average executive salary in Japan has never reached the level of its counterpart in the U.S., maybe because Japanese society has a social norm placing great emphasis on effort. The people living in the U.S. are comparatively unlikely to perceive the gap expansion, even though it has actually continued to expand. They tolerate the gaps caused by one's academic background and inborn talent; they also believe that equal opportunity of becoming rich is given by their society. It is thus inferred that such international division of thoughts can explain the Japan-U.S. difference between their attitudes toward the income gap in each country. Equal opportunity of becoming rich should be given by the society.
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12.9 37.6 1  A job that has a 50% chance of the monthly income doubling, but also a 50% chance of the monthly income being cut in half 2  A job with which your monthly income is guaranteed to increase by 5% 8b. Of the following two jobs, which would you prefer? (X ONE Box)
1  A job that has a 50% chance of the monthly income doubling, but also a 50% chance of the monthly income decreasing by 10% 2  A job with which your monthly income is guaranteed to increase by 5%
That is, the degree of risk tolerance becomes weaker for categories of larger numbers. The category (1), for instance, shows the highest risk tolerance among the four.
In the next step, the range of risk tolerance for each category will be set, assuming the CRRA utility function. For example, the coefficient of risk aversion parameter to realize the indifference between the two choices in the question 8b will be identified as follows. In the question 8b, the CRRA coefficient, γ, has to satisfy the following equation when the expected utility is indifferent: Third, employing the obtained pairs of upper and lower bounds, the expected values of risk tolerance coefficient will be derived through the maximum likelihood estimation. Let θ denote the parameter of risk tolerance and assume that it follows the log-normal distribution, or 10 A finite upper bound of the CRRA parameter could not be derived because none of the questions presented a wage schedule being variable and still safer than the one in the question 8b.
where μ and σ denote the mean and standard deviation of the normal distribution respectively.
Besides, suppose θ j and θ j signify its lower and upper bounds for the category j (= 1, 2, 3, 4) respectively. Those bounds then take the estimates in Table A1 . The probability for θ of
, to be in jth class can be expressed as:
The mark Φ, in addition, denotes the cumulative distribution function of the normal distribution. The logarithm of the above probability can constitute a log-likelihood function defined as: 
